DURING the war I treated a large number of gunshot wounds of the maxilla resulting in perforations of the palate, and throughout the whole of that time it often occurred to me that the knowledge and experience thus gained would prove of the greatest value in the treatment of congenital cleft palates. I fully realize the great difference between the treatment of gunshot wounds and that of congenital cleft palates, but several of the general principles governing the former have been found applicable to the latter. Together with my war ex3perience, I have during the last two years had under my care at Guy's Hospital about fifty cases of congenital cleft palates in patients, varying in age from 1 week to 40 years, and in the treatment of these most difficult cases, I have found the knowledge gained through the treatment of gunshot wounds of the greatest help.
I want to point out to you the reasons why, from a dental aspect, I consider surgical closure of the hard and soft palates in cases of congenital cleft palates to be undesirable, especially early operations in cases of complete clefts, and to describe the lines of treatment that have proved most successful in my hands.
In the anatomical aspect of these cases we are most concerned with the muscles which enter -into the formation of the soft palate and the posterior wall of the pharynx. The muscles concerned in the movement of the soft palate are the levator palati, the tensor palati, the azygos uvulae, the palatoglossus, and the palato-pharyngeus. The action of these muscles is to raise or lower the soft palate to enable it to make or break contact with the posterior wall of the pharynx whenever necessary. The muscle chiefly concerned with the posterior wall of the pharynx is the superior constrictor.
It will be readily understood that cleft palate patients are better able to articulate vowel sounds than consonants because they are unable to form the closure to the expiratory blast by reason of the free opening which exists into the nasal cavities. The important part played by the soft palate will also be understood, first, in shutting off the oral from the nasal pharynx, and secondly, in assisting the tongue to close this door to the expiratory blast in sounding consonants like K. We must also remember the importance of the upper lip and teeth being in correct occlusion with the lower lip and teeth in order to obtain proper articulation in speech.
It is often a matter of great wonder that cleft palate patients, who have never had treatment, are able to speak so well as they do. From careful examination of these patients I have frequently noticed how extraordinarily well the remaining tissues adapt themselves to the peculiar circumstances in order to prevent both food and air passing between the oral and nasal cavities.
The action of the superior constrictor is greatly increased (as pointed out by Passavant) to form a definite bulge on the posterior wall of the pharynx, known as the Passavant cushion. The remaining parts of the soft palate also attempt to approximate themselves, especially during the act of deglutition (see fig. 1 ), whilst the posterior portion of the tongue assists the speech, through being drawn up by muscular action into the perforation.
Again, the muscles of the alwe of the nose are often much hypertrophied and definite contraction of the nasal airways takes place, thus regulating the amount of air entering through the nose during speech. Also, the turbinate bones, especially the inferior turbinates, are hypertrophied, most probably owing to chronic inflammation, but nevertheless with considerable advantage to speech.
FIG. 1.
In discussing the treatment of congenital cleft palates it will be of assistance first to consider our ideals, and then to compare the results of the various types of treatment in use at present, to discover how far they succeed in realizing these ideals.
The ideals to be aimed at are: (1) The good general health of the patient; (2) good speech; (3) good mastication; (4) good appearance.
The types of treatment in general use at the present time fall under three classes, viz.: (1) Surgical; (2) prosthetic; (3) surgical-prosthetic.
(1) SURGICAL.
The chief surgical operations now in use are the Langenbeck, the Lane, and the Brophy, all of which have for their object the closure of the perforations of the hard and soft palates. As we are aware, these operations are not always attended by the most favourable functional results, and I venture to say that the results, are generally regarded with more favour by the surgeon than by the dental prosthetist. To attain the ideals enumerated it is necessary not only to obtain a closure of the perforation in the hard and soft palates, but also to obtain a functional soft palate, that is, a palate with its muscles intact and able to make contact with the posterior wall of the pharynx, thus closing off the oral from the nasal cavity. It is not usually realized by the surgeon that cases which result in a short soft palate, and which, owing to defective speech, are eventually sent to the dental prosthetist for treatment, are far more difficult to treat and much less satisfactory in results than those cases which have been entirely treated by the dental prosthetist. Again, the closure of the hard palate with the consequent loss of occlusion of the teeth is entirely unsatisfactory from a dental aspect, especially in view of our present day knowledge of the fact that non-functional teeth are very liable to periodontal disease. In considering these cases from the point ofview of occlusion of the teeth it is interesting to note Brophy's statement that there is no loss of tissue at birth in congenital cleft palate patients, and on this fact he bases his operation of approximating the fragments at an early age. Judging from my experience of a large number of cases I doubt the accuracy of this statement, and I hope to bring before you at some future date full data to substantiate my opinion ; but at present I shall simply show you a few models bearing on the subject. Fig. 2 shows a model of a normal maxilla and a model of a cleft maxilla, both impressions being taken at full-time birth. The transverse measurements A-B are identical in both cases, so that in this instance at least there is a definite loss of tissue, and approximation of the two halves would result in a contracted arch.
FIG. 2.
Figs. 3 (a, b) and 4 show models illustrating in a remarkable manner the good occlusion which is invariably present in cases which have not been operated on; therefore, we know that from the age of 2 years there is a definite loss of bone, and the probability of this being due to atrophy, as suggested by Brophy, is very slight since the teeth in these cases have been functional.
In the Langenbeck and the Lane operations the perforation of the hard palate is closed by soft tissues with the result that a certain amount of scar tissue is formed. In view of the great contracting tendency of scar tissue there is therefore no wonder that a large number of these cases, especially cases of early operations, when the bones are easily moulded, result in a contracted arch. This fact is particularly noticeable in cases of complete palatal and alveolar clefts; whilst in cases of perforation of the posterior part of the hard palate only, the approximation of the two halves is not so great (owing to the resistance of the unaffected part), but the contracting tendency of the scar tissue draws the newly-constructed soft palate forwards with unfavourable functional results.
By means of X-ray examination I have frequently demonstrated this tendency of the two halves to be approximated by the contraction of the scar tissue, the cleft being indicated on the films by a very narrow space.
There are two advantages often claimed for early operations in these cases -first, that the infant is better able to take nourishment, and secondly, that the final result in articulation and speech will be better if the child is not allowed to develop the usual cleft palate habit of faulty articulation. There is certainly some truth in the claim that early operation is beneficial for the child's nourishment, because if the child is not operated on it remains at home, where spoon-feeding is. carried out with little knowledge of the proper diet or of the means of administering it; whereas if an early operation is performed, the child is brought into hospital and is there placed on suitable diet administered by trained nurses. As a result of inquiries from a large number of nurses who hate had these cases under their charge, I have ascertained that the child has to be spoon-fed both before and after the operation, as the operation does not render it able to suck at the breast or from the bottle. I have had infants brought to me for treatment who have been wasting rapidly through this lack of proper knowledge of feeding,' and when they have been admitted into hospital, they have immediately benefited in the same manner as the cases admitted for operation.
With regard to the claim that the child is liable to develop the habit of faulty articulation unless an early operation is performed, you will probably agree that the cases which I am exhibiting prove that, even when no operation or prosthetic treatment has been performed until mature age, very satisfactory results in articulation of speech are easily attainable by prosthetic treatment at that age. These cases are of further interest owing to the fact that the patients have' never had the services of a speech-trainer either before or after the prosthetic treatment. For these reasons I consider it undesirable that the operations in use at present should be performed upon cleft palate patients, especially at an early age. The following are my alternative methods of treatment (2) PROSTHETIC.
Cases of congenital cleft palate which come to the dental prosthetist for treatment may be divided into two classes: . (a) Those which have not had any surgical or prosthetic treatment, and (b) those in which the prosthetic treatment required is secondary to surgical treatment.
(a) Those which have not had any Previous Treatment. As these cases are liable to be brought to the dental prosthetist at all ages, I will deal with them according to age.
At birth, attention should be directed to aiding the nourishment of the child. When the cleft involves the 'so4f palate and the posterior part of the hard palate only, it is merely necessary to give definite instructions as to the correct diet and to supply the mother with a specially-constructed feeding bottle by 'yhich the liquid is projected into the mouth by means of hand pressure (see fig. 5 ). The special feature of this bottle consists in the fact that the desired amount of milk can be projected into the infant's mouth at the same time that the child is sucking naturally at the teat. By this means spoon-feeding is abolished, with its accompanying possibilities of contamination of the food, and a great amount of trouble thus saved. To the infant also there is the advantage that it utilizes its muscles in the act of sucking, thus helping in the development of its jaws.
In cases of complete cleft of the hard palate it is also necessary to construct a small obturator to close the perforation. This greatly assists the infant to suck at the bottle and prevents regurgitation. Fig. 6 shows the impression tray used for obtaining the impression for the construction of this appliance. The impression is taken in composition and the appliance made in hard and soft rubber. Fig. 7 illustrates a type of obturator in general use, and it will be noticed that an attachment is added for fastening a piece of grass line or similar material to the obturator in order to prevent its being swallowed. It is also of importance in the construction of these appliances not to fill the perforation completely with soft rubber, otherwise the pressure is liable to cause enlargement of the cleft. Definite instructions must be given to the nurse in charge of the case that the obturator must only be used during feeding and that it must be kept perfectly clean. These appliances naturally require re-construction from time to time owing to the growth of the child, but by reason of their simple construction this does not entail much difficulty.
At the age of 3 to 4 years, when the temporary dentition is complete, it is necessary to construct a small appliance which will cover over the perforation of the hard palate, and thus aid the child in mastication and speech.
From the age of 6 years onwards attention must be directed towards the construction of a prosthetic velum, which will further aid mastication. During the growth of the child from 6 to about 16 years this prosthetic 'velum must be re-constructed' from time to time until it is possible to fit a permanent appliance. The principles involved in the construction of both these temporary and permanent appliances are similar, and I will now describe the type and construction of the appliance which has proved most useful in my experience.
From the unique opportunities I have had of studying the movements of a normal soft palate I have become, firmly convinced that it is impossible to reproduce these movements by any mechanical means, such as springs, hinges, &c., owing to the great rapidity with which the normal soft palate moves during speech. It therefore became necessary to study carefully the manner in which nature has attempted to overcome the difficulty of closing off the oral and the nasal pharynx-in cleft palate cases, and to seek a method in which the movements so made could be utilized for making the opening and closing movements of this passage. These studies resulted in the construction of the appliance which I am about to describe, in which the attempts of nature to adapt itself to the peculiar circumstances are wholly FIG. 6. FIG. 7. utilized for opening and closing the passage from the oral to the nasal pharynx. The prosthetic velum is constructed merely to fill the gap which the natural parts are unable to close off at their maximum approximation, with the result that when the tissues are at rest there is a free airway, whereas they are able by their own contraction to close off the opening completely when necessary.
In the construction of this appliance an impression of the teeth and hard palate must first be obtained, and for this purpose plaster of Paris is generally used. A special tray may have to be constructed for this, but it is only necessary to obtain a superficial impression of the perforation in the hard palate, as it is merely intended to cover the cleft and not to fill it. A metal or vulcanite base plate is then constructed which is fitted into the mouth, and an impression taken to obtain the correct direction for the flap-carrier, which should occupy a position between and level with the two remaining parts of the soft palate at rest. This metal flap-carrier is next constructed and added to the base plate. The appliance is then returned to the mouth and the individual flaps are inoulded, the actual shape and size being obtained in wax. The upper or nasal flap is so moulded that the remaining parts of the soft palateand the posterior wall of the pharynx make contact with it at their maximum muscular contraction. The lower or oral flap is so designed that it occupies the position of the normal soft palate at rest. The function of the nasal flap is to enable the patient to open and close the nasal pharynx at will, and that of the oral flap merely to enable the patient to pronounce such consonants as K and to act as a sounding board to throw the voice forward. The wax moulds having been obtained, they are reproduced in hard vulcanite and finally obtained in velum rubber. The hard vulcanite models are constructed for the purpose of obtaining the polishing plates that are required for the efficient vulcanizing of the velum rubber flaps. This process of using polishing plates obviates the tedious method of using type metal. The velum flaps should be vulcanized for twelve hours, the vulcanizer being started at 5 lb. pressure and FIG. 8. raised 5 lb. every hour until the maximum of 60 lb. is reached, as advocated by Mr. Lewin Payne. The flaps are attached to the carrier by a nickel bolt threaded to three thirty-seconds of an inch, with a gold head with rounded edges. Gold washers are also made, and the flaps prevented from being displaced by two victoria metal nuts. Fig. 8 shows the completed appliance; this should be worn by the patient for a few days, after which any necessary adjustments may be made, it often being necessary to adjust the posterior edge of the nasal flap.
It will have been noticed that this appliance does not rely upon any movements of the flaps for its use, and therefore when the patient has become accustomed to the appliance and the shape of the flaps has been definitely decided upon, the velum rubber may be replaced by hard rubber. When this is done, it is advisable to make the exchange in the nasal flap first in order that the change may be gradual.
It is interesting to note that this appliance is merely a modification of the velum, originated as long ago as 1862, by Kingsley, to whose pioneer work on this subject we are greatly indebted.
(b) Those Cases inz which the Prosthetic Treatment required is Secondary to Surgical Treatment.
The type of prosthetic treatment required for these cases naturally varies according to the success which has attended the surgical operation, but generally falls under one of the following heads: (1) The restoration of the soft palate; (2) the restoration of the occlusion of the teeth; (3) the restoration of the contour of the face.
In cases in which the results of operations are very unfavourable, it may be found necessary for the prosthetic treatment to be a combination of two or even the whole of these restorations.
(1) The Restoration of the Soft Palate.-When the surgically-formed soft palate is freely movable but lacks length, the prosthetic appliance required is similar to that constructed for unoperated cases, except that the flap-carrier has to be extended to the posterior margin of the soft palate, and it is often FIG. 9. merely necessary to make a nasal flap, the surgically-formed soft palate being of sufficient size to fulfil the functions of the oral flap. On the other hand, when the surgical soft palate is only represented by dense scar tissue, the cases are best treated by dispensing with the nasal flap and extending the oral flap to make contact with the Passavant cushion in the posterior wall of the pharynx. These cases do not give such satisfactory results, as it is obvious that the only movements that remain for opening and closing the oral from the nasal pharynx are those of the superior constrictor.
(2) The Restoration of the Occlusion of the Teeth.-When there is only a small amount of contraction of the dental arch, orthodontic treatment can be adopted with success, but in the more severe cases (which in my experience have usually resulted from early operations on complete cleft palates), the distortion of the arch is so great that it cannot be restored by orthodontic means. Figs. 9 and 10 exemplify such a case, and as these cases are naturally associated with a loss of the contour of the face, I will deal with the treatment under that heading.
(3) The Restoration of the Contour of the Face. -Figs. 11, 12 show a photograph and models of a patient with a distinct falling in of the maxilla, upper lip and nose. In the successful treatment of such a case it is essential that, before prosthetic treatment is commenced, the assistance of a surgeon should be obtained to perform an epithelial inlay operation (as described in Gillies' " Plastic Surgery ") in order to free the soft tissues from the hard tissues, and enable an appliance (as seen in fig. 12 ) to be constructed, which will -not only maintain the soft tissues in their correct position and thus restore the contour of the face, but will give the patient better power of mastication. (3) SURGICAL-PROSTHETIC. Although the prosthetic treatment for unoperated cases, previously described, fulfils our ideals, it has an accompanyiing disadvantage, because the patient needs constant attention from the dental prosthetist. I therefore draw your attention to the new combined surgical and prosthetic treatment described by H. D. Gillies and myself, in the British Medical Journal, March 6, 1921, pp. 336-338 . Its chief feature is the surgical closure of the soft palate and the prosthetic restoration of the hard palate. It has the following great advantages: (a) As the perforation in the hard palate is not closed by surgical means, the arch is not contracted, and therefore the occlusion of the teeth remains good, and the appearance of the patient remains unaltered; (b) The absence of scar tissue in the hard palate prevents the new surgically formed soft palate from being drawn forward and rendered non-functional; and (c) the prosthetic appliance necessary for the closure of the perforation of the hard palate is of such a simple nature that it does not require the services of a dental specialist. I shall not describe the treatment in detail as the outline has already been published, and a sufficient number of cases have not yet been completed to FIG. 11. FIG. 12. *67 68 Fry: Treatment oj Congenital Cleft Palates enable results to be definitely judged. It is enough to say that this combined treatment promises to solve the treatment of these most difficult cases, both from the surgical and the dental aspect.
In conclusion, I earnestly beg you to reconsider the advisability of recommending early operations for the closure of the hard and soft palates in these cases, in view of the many failures, from a dental aspect, attending these operations. On the other hand, I would ask you to reflect upon the completed prosthetic cases which I have presented to you, and which I am sure you will agree have been attended with remarkably favourable results.
